
 

DEPARTMENT OF THE AIR FORCE        CHANGE 1
Headquarters, United States Air Force CFETP 1W0X1/A
Washington DC 20330-1490 Oct 2002
 
This change is effective with weather apprentice class starting 20030331 (STS May 2001 applies to 
classes prior to 31 Mar 2003): 
 
1.   Required changes: 
 
PAGE PARAGRAPH COLUMN ACTION 

10 5.2  Change line 8 to read: at about the 18-24 month point 
10 5.3  Delete “On the date they are awarded a line number 

for promotion to SSgt, journeymen are entered into 7-
skill level upgrade training status.” 

10 5.3  Add “Journeymen are entered into 7-skill level 
upgrade training status on the first day of the 
promotion cycle following their selection for SSgt.  
AFRES/ANG/IMA Journeymen are entered into 7-
skill level upgrade training status upon promotion to 
SSgt.” 

12 6.6  Delete entire paragraph and replace with “AFMAN 
15-129 Chapter 9 and AFMAN 15-135 Chapter 10 
cover Master Training Plan guidance for OWS and 
CWT units.” 

14 8.1 Education and 
Training 
Requirements 

Delete the minimum requirement of “Must be a 5-
level” to attend CWTOC 

14 8.1 Education and 
Training 
Requirements 

Under Upgrade to Craftsman—Change “Must be 
SSgt” to “Minimum rank SSgt”  Change “12 months, 
if retrainee” to “6 month”. 

19 10.3.1.3  Delete paragraph and replace with “To be awarded 7-
skill level, an individual must complete 12 months 
upgrade training, attend the craftsman course, 
complete training on all core tasks, and be a SSgt or 
above.” 

21-22 11 – 15  Delete paragraphs 11-15 and replace with “There are 
currently no resource constraints.” 

24 2.5.5  Delete line 2.5.5 
Attch 1, 
STS 

  Remove Attch 1, STS (CFETP pages 27-44) and 
replace with new Attch 1, STS (CFETP pages 27-44) 

 
2.  After necessary action, file this sheet in the back of CFETP. 
 
 
 
                                                                                  DAVID L. JOHNSON, Brig General, USAF 
                                                                                  Directorate of Weather 
                                                                                  DCS/Air and Space Operations 
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ATTACHMENT 1 
 

 THIS BLOCK IS FOR IDENTIFICATION PURPOSES ONLY 

 NAME OF TRAINEE 

PRINTED NAME (Last, First, Middle Initial) 
 

INITIALS (Written) SSAN 

 PRINTED NAME OF TRAINER, CERTIFYING OFFICIAL AND WRITTEN INITIALS 

N/I N/I 

N/I N/I 

N/I N/I 

N/I N/I 

N/I N/I 

N/I N/I 

 
QUALITATIVE REQUIREMENTS 

 PROFICIENCY CODE KEY 

  SCALE 
 VALUE 

DEFINITION:  The individual 

 TASK 
 PERFORMANCE 
 LEVELS 

 1 Can do simple parts of the task.  Needs to be told or shown how to do most of the task.  (EXTREMELY 
LIMITED) 

  2 Can do most parts of the task.  Needs only help on hardest parts. (PARTIALLY PROFICIENT) 

  3 Can do all parts of the task.  Needs only a spot check of completed work. (COMPETENT) 

  4 Can do the complete task quickly and accurately.  Can tell or show others how to do the task.  (HIGHLY 
PROFICIENT) 

 TASK 
 KNOWLEDGE 
 LEVELS 

 a Can name parts, tools, and simple facts about the task. (NOMENCLATURE) 

  b Can determine step by step procedures for doing the task. (PROCEDURES) 

  c Can identify why and when the task must be done and why each step is needed. (OPERATING 
PRINCIPLES) 

  d Can predict, isolate, and resolve problems about the task. (ADVANCED THEORY) 

 SUBJECT 
 KNOWLEDGE 
 LEVELS 

 A Can identify basic facts and terms about the subject. (FACTS) 

  B Can identify relationship of basic facts and state general principles about the subject. (PRINCIPLES) 

  C Can analyze facts and principles and draw conclusions about the subject. (ANALYSIS) 

  D Can evaluate conditions and make proper decisions about the subject. (EVALUATION) 

 EXPLANATIONS 
 
 *  A task knowledge scale value may be used alone or with a task performance scale value to define a level of knowledge for a specific task. (Examples: b and 
1b) 
 
**  A subject knowledge scale value is used alone to define a level of knowledge for a subject not directly related to any specific task, or for a subject common to 
several tasks. 
 
 -  This mark is used alone instead of a scale value to show that no proficiency training is provided in the course or CDC. 
 
 X  This mark is used alone in course columns to show that training is required but not given due to limitations in resources. 
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1.  Tasks, Knowledge and Technical 
References 

2.  Core Tasks 
and QTPs 

3.  
Wartime 
Course 

4.  OJT Task Certification 
Documentation 

5.  Proficiency Codes  (used to indicate 
formal technical training) 

 
 
 
 

Core 
Task 

 
 
 
 

QTP 

 
 
 
I 
S 
C 

 
 
 

C 
W 
T 
O 

A B C D E 

A 
3 Skill 
Level 
Rqmt 

B 
5 Skill 
Level 
Rqmt 

 

C 
 
 

D 
7 

Skill 
Level 
Rqmt 

   
  

Tng 
Start 
Date 

Tng 
Finish 
Date 

Trainee 
Initials 

Trainer 
Initials 

Certifier 
Initials 

I 
S 
C 

C 
D 
C 

C 
W 
T 
O 

Crafts-
man 

Course 
1.  AIRMAN CAREER LADDER              
 1.1.  Elements and relationships of 
the weather career field  TR:  AFMD 
52, AFWAMD 5201, 5203 and 5204  

 
 - -      A - - - 

1.2.  Duties of the Airman Weather 
Career Ladder (AFSC 1W0X1/A) 
TR:  AFMAN 36-2108, 1W0X1/A 
CFETP 

 

 - -      A - - - 

2.  SECURITY              
2.1.  Communications Security 
(COMSEC)  TR:  AFPD 33-2,  AFI 
33-211, DoD ISRP5200.1-R 

 
 - -      - - - - 

2.2.  Specific OPSEC vulnerabilities 
of AFSC 1W0X1/A 
TR:  AFPD 10-11, AFI 10-1101 

 
 - -      - - - - 

2.3.  Computer Security  (COMPUSEC)  
TR:  AFI 33-202, 203, 204 AFSSI  5102  

  - -      - - - - 

2.4.  Information Warfare 
TR:  AFDD 2-5-5 

  - -      - - - - 

3.  SAFETY              
3.1.  Hazards of AFSC 1W0X1/A 
TR:  AFPDs 32-20, 91-2, 91-3, AFI 32-
2001, 91-301, 91-302, FM 21-10, 21-75 

 
 - -      - - - - 

3.2.  AFOSH standards applicable for 
AFSC 1W0X1/A  TR:  AFPD 91-3, 
AFI 91-301, 91-302, AFIND 17 

 
 - -      - - - - 

4.  OPERATIONS AND 
ADMINISTRATION 

             

4.1.  Operations plan (OPLAN) 
TR: AFMAN 15-129, AFMAN 15-
135, AFMAN 10-401v1 

 
 - -      - A - - 

4.2.  Weather Support Document 
TR:  AFMAN 15-129, AFMAN 15-135 

  - -      - A - B 

4.3. Technical health programs   
TR: AFPD 15-1, AFI 15-180, AFI 15-
114,AFMAN 15-129,AFMAN 15-135 

 
 - -      - - - B 

4.4.  Weather training for certification 
of non-weather personnel 
TR:  AFI 36-2201, AFMAN 15-111 

 
            

4.4.1.  Planning   - -      - - - B 
4.4.2.  Conducting   - -      - - - - 
4.5.  Quality assurance/metrics 
programs  TR:  AFPD 90-5, AFPD 
15-1, AFI 15-114,  AFMAN 15-129, 
AFMAN 15-135 

 

            

4.5.1.  Plan/manage   - -      - - - c 
4.5.2.  Perform *  b -      b - - - 
4.6.  Draft operating instructions and 
procedures  TR: AFI 33-360v1,  AFI 
37-160 vol 7, AFMAN 15-111,15-
113,  AFMAN 15-129, AFMAN 15-
135, AFH 33-337  

 

 - -      - - - b 

4.7.  Self-assessment program TR:  
AFI 15-180, AFMAN 15-129, 
AFMAN 15-135 

 
            

4.7.1.  Plan/manage   - -      - - - b 
4.7.2.  Perform   - -      - - - - 
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1.  Tasks, Knowledge and Technical 
References 

2.  Core Tasks 
and QTPs 

3.  
Wartime 
Course 

4.  OJT Task Certification 
Documentation 

5.  Proficiency Codes  (used to indicate 
formal technical training) 

 
 
 
 

Core 
Task 

 
 
 
 

QTP 

 
 
 
I 
S 
C 

 
 
 

C 
W 
T 
O 

A B C D E 

A 
3 Skill 
Level 
Rqmt 

B 
5 Skill 
Level 
Rqmt 

 

C 
 
 

D 
7 

Skill 
Level 
Rqmt 

   
  

Tng 
Start 
Date 

Tng 
Finish 
Date 

Trainee 
Initials 

Trainer 
Initials 

Certifier 
Initials 

I 
S 
C 

C 
D 
C 

C 
W 
T 
O 

Crafts-
man 

Course 
4.8.  Determine SPECI and LOCAL 
observation criteria 
TR:  AFMAN 15-111; FLIPs 

 
 - 1a      - - 1a 2b 

4.9.  Publications system 
TR:  AFPD 37-1, AFI 33-360v1, AFI 
37-160 Vols. 2,7,8 

 
 - -      - - - - 

4.10.  Property accountability  
and responsibility   TR:  AFMAN 23-
110V2, AFMAN 15-135 

 
 - -      - - - - 

4.11.  Initiate requests for supplies 
and equipment TR:AFMAN 23-110v2 

  - -      - - - - 

4.12.  Prepare correspondence 
TR:  AFPD 37-1, AFMAN 37-126, 
AFH 33-337 

 
 - -      - - - - 

4.13.  Maintenance of:  TR:  AFI 37-
138, 37-160,  Vols. 1, 4, 7, 37-162  

             

4.13.1.  Administrative files   - -      - - - - 
4.13.2.  Technical library   - -      - - - - 
4.14.  Operate office equipment 
TR:  Operating manuals 

  - -      - - - - 

4.15.  Extract station identification 
data from master station catalogs 
TR:  MrCAT or WinCAT Software 

 
 - -      - - - - 

4.16.  Perform station open/close 
duties  TR: AFMAN 15-111,  
AFMAN 15-129, AFMAN 15-135 

 
 - -      - - - - 

5.  SUPERVISION              
5.1.  Orient new personnel 
TR:  AFMAN 36-2108, AFMAN 15-
135, AFI 36-2201, 1W0X1A CFETP 

 
 - -      - - - c 

5.2.  Prepare duty schedules 
TR:  AFI 36-807, AFI 36-3003 

  - -      - - - 1b 

5.3.  Evaluate work performance of 
subordinate personnel 
TR:  AFI 36-2403, AFI 36-2627 

 
 - -      - - - - 

5.4.  Maintain Training Records 
TR:  AFI 36-2201 

 
 - -      - - - - 

6.  METEOROLOGICAL 
EQUIPMENT 

             

6.1.  Meteorological sensors 
TR:  AFMAN 15-111, Technical 
Orders (T.O.s), Observing QTP 

 
            

6.1.1.  Cloud height  
(GMQ-34, OS-21, TMQ-53, AOS) 

  A -      A - - - 

6.1.2.  Visibility  
(GMQ-32, OS-21, AOS) 

  A -      A - - - 

6.1.3.  Wind  
(FMQ-13, GMQ-11/20, OS-21, AOS) 

  A -      A - - - 

6.1.4.  Pressure  (ML-658GM, ML-
102, CP402/UM, OS-21, AOS) 

  A -      A - - - 

6.1.5.  Temperature and Dew Point  
(FMQ-8, ML-24, ML-429/UM, OS-
21, AOS) 

 
 A -      A - - - 

6.1.6.  Precipitation measurement 
(ML-17, ML-75, OS-21) 

  A -      A - - - 

6.1.7.  Lightning Detection Systems 
(LDS, OS-21) 

  A -      A - - - 

6.1.8.  Present weather (OS-21, AOS)   - -      - - - - 
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1.  Tasks, Knowledge and Technical 
References 

2.  Core Tasks 
and QTPs 

3.  
Wartime 
Course 

4.  OJT Task Certification 
Documentation 

5.  Proficiency Codes  (used to indicate 
formal technical training) 

 
 
 
 

Core 
Task 

 
 
 
 

QTP 

 
 
 
I 
S 
C 

 
 
 

C 
W 
T 
O 

A B C D E 

A 
3 Skill 
Level 
Rqmt 

B 
5 Skill 
Level 
Rqmt 

 

C 
 
 

D 
7 

Skill 
Level 
Rqmt 

   
  

Tng 
Start 
Date 

Tng 
Finish 
Date 

Trainee 
Initials 

Trainer 
Initials 

Certifier 
Initials 

I 
S 
C 

C 
D 
C 

C 
W 
T 
O 

Crafts-
man 

Course 
6.1.9.  Fixed automated sensors   A -      A - - - 
6.1.10.  Space environment sensing 
systems (AN/FMQ-7, AN/FMQ-12, 
AN/FRR-95)  TR:  AFWA I 15-2 

 
 - -      - A - - 

6.2.  Operate fixed meteorological 
equipment   TR:  AFMAN 15-111, 
T.O.s , Observing QTP 

 
            

6.2.1.  Cloud height equipment 
(GMQ-34, OS-21) 

 Q - 2b      - - 2b - 

6.2.2.  Visibility equipment (GMQ-32, 
OS-21) 

 Q - 2b      - - 2b - 

6.2.3.  Wind equipment  
(GMQ-11/20, FMQ-13, OS-21) 

 Q - 2b      - - 2b - 

6.2.4.  Pressure equipment  
(ML-658GM, ML-102, CP402/UM, 
OS-21) 

 Q 
- 2b      - - 2b - 

6.2.5.  Temperature and dew-point 
equipment  (FMQ-8, ML-24, ML-
429/UM, OS-21) 

 Q 
- 2b      - - 2b - 

6.2.6.  Precipitation measuring 
equipment  (ML-17, ML-75, OS-21) 

 Q - 2b      - - 2b - 

6.2.7.  Lightning Detection Systems 
(LDS) 

 Q - 2b      - - 2b - 

6.2.8.  Fixed Automated Sensors 
(ASOS) 

 Q - -      - - - - 

6.3.  Deployable Meteorological 
Equipment TR:AFMAN 15-111, T.O.s 

             

6.3.1.  GMQ-33, TMQ-34, TMQ-36, 
TMQ-53, HAWK 

             

6.3.1.1.  Setup and tear down   - b      - - b - 
6.3.1.2.  Operate   - 2b      - - 2b - 
6.3.2.  STT              
6.3.2.1.  Setup and tear down   - -      - - - - 
6.3.2.2.  Operate   - -      - - - - 
6.3.2.3.  Key encryption device   - -      - - - - 
6.3.3.  Radar              
6.3.3.1.  Setup and tear down   - -      - - - - 
6.3.3.2.  Operate   - -      - - - - 
6.3.4.  Tactical automated sensors   - A      - - A - 
6.4.  Perform barometer comparisons   - 2b      - - 2b - 
6.5.  Weather equipment outage 
procedures (Local/CAMS) 

  - -      - - - - 

6.6.  Perform operator maintenance   - -      - - - - 
6.7.  Troubleshoot   - b      - - b - 
7.  WEATHER 
COMMUNICATIONS 

             

7.1.  Organizational structure of the 
DoD/DCS global weather 
communication 

 
 - -      A - - - 
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1.  Tasks, Knowledge and Technical 
References 

2.  Core Tasks 
and QTPs 

3.  
Wartime 
Course 

4.  OJT Task Certification 
Documentation 

5.  Proficiency Codes  (used to indicate 
formal technical training) 

 
 
 
 

Core 
Task 

 
 
 
 

QTP 

 
 
 
I 
S 
C 

 
 
 

C 
W 
T 
O 

A B C D E 

A 
3 Skill 
Level 
Rqmt 

B 
5 Skill 
Level 
Rqmt 

 

C 
 
 

D 
7 

Skill 
Level 
Rqmt 

   
  

Tng 
Start 
Date 

Tng 
Finish 
Date 

Trainee 
Initials 

Trainer 
Initials 

Certifier 
Initials 

I 
S 
C 

C 
D 
C 

C 
W 
T 
O 

Crafts-
man 

Course 
7.2.  Tactical communications 
architecture  TR:  AFMAN 15-129, 
AFMAN 15-135, AFJI 15-157  

 
 - B      A - B - 

7.3.  Combat Weather 
Communications 
TR:  AFI 33-106, 33-118, "Field 
Antenna Handbook" by DoD, 
Electromagnetic Compatibility 
Analysis Center 

 

            

7.3.1.  HF Communications              
7.3.1.1.  Radio-wave propagation   - B      - - B - 
7.3.1.2.  Antenna types   - B      - - B - 
7.3.1.3.  Antenna configurations   - B      - - B - 
7.3.1.4. High frequency radio 
broadcasting (HFRB) frequencies 

  - B      - -  B - 

7.3.2.  Satellite communications      
(T-VSAT,  VSAT) 

             

7.3.2.1.  Setup   - b      - - b - 
7.3.2.2.  Operate   - 2b      - - 2b - 
7.3.2.3.  Troubleshoot   - b      - - b - 
7.3.3.  IMETS              
7.3.3.1.  Setup    - -      - - - - 
7.3.3.2.  Operate    - -      - - - - 
7.4.  Provide Pilot-to-METRO Service 
(PMSV)  TR:  AFMAN 15-129, 
AFMAN 15-135, Operating Manual, 
PMSV QTP 

 
 
* Q 2b -      2b - - - 

7.5.  Computer Training 
TR:  Operator's Handbooks 

             

7.5.1.  Operate computer   1a -      1a - - - 
7.5.2.  Navigate the operating system   2b -      2b - - - 
7.5.3.  Software applications   B -      B - - - 
7.5.4.  Establish  Network / 
Communications Connections 

  - b      - - b - 

7.6.  Weather communications 
procedures and management policies 
TR: AFMAN 15-129,AFMAN 15-135 

 
            

7.6.1.  Prepare support assistance 
requests (SARs) 

  - -      - - - 2b 

7.6.2.  Document communication 
outages  

  - -      - - - - 

7.7.  Coordinate unsatisfactory service 
reports with maintenance  
organizations  TR:  AFMAN 15-129, 
AFMAN 15-135 

 

 - -      - - - b 

7.8.  Operate local dissemination 
system  TR:  Operating Manuals 

  - -      - - - - 

7.9.  Operate telephone answering 
device  TR:  Operating Manuals 

  - -      - - - - 

7.10. QRCT III Setup/Operate 
TR: QRCT III Operators Manual 

 Q - -      - - - - 
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1.  Tasks, Knowledge and Technical 
References 

2.  Core Tasks 
and QTPs 

3.  
Wartime 
Course 

4.  OJT Task Certification 
Documentation 

5.  Proficiency Codes  (used to indicate 
formal technical training) 

 
 
 
 

Core 
Task 

 
 
 
 

QTP 

 
 
 
I 
S 
C 

 
 
 

C 
W 
T 
O 

A B C D E 

A 
3 Skill 
Level 
Rqmt 

B 
5 Skill 
Level 
Rqmt 

 

C 
 
 

D 
7 

Skill 
Level 
Rqmt 

   
  

Tng 
Start 
Date 

Tng 
Finish 
Date 

Trainee 
Initials 

Trainer 
Initials 

Certifier 
Initials 

I 
S 
C 

C 
D 
C 

C 
W 
T 
O 

Crafts-
man 

Course 
7.11.  9315 TR/TRT 
TR:  Operators Manual 

             

7.11.1.  Setup   - -      - - - - 
7.11.2.  Operate   - -      - - - - 
7.12. Back-up procedures for 
communications/meteorological 
outages  TR:  AFMAN 15-129, 
AFMAN 15-135 

 

            

7.12.1.   Develop    - -      - - - b 
7.12.2.  Perform   - -      - - - - 
7.13.  Operate Weather Weapons 
System (N-TFS, OPS-II)  
TR: Operator’s Handbooks  

 
            

7.13.1  Create/Edit graphic products   - -      - - - - 
7.13.2.  Create/Edit alphanumeric 
products 

  - -      - - - - 

7.13.3.  Create Macros   - -      - - - - 
7.13.4.  Troubleshoot   - -      - - - - 
7.14  Terrestrial and Space Weather 
Effects on Weather Communications 
TR:  AFSPCPAM 15-2, USAFETAC/ 
TN-90/001, USAFETAC TN 91/006, 
AFMAN 15-135 

 

 - C      - - C - 

7.15.  Weather Systems Management 
TR:  AFSPCPAM 15-2, USAFETAC/ 
TN-90/001, USAFETAC TN 91/006 
 

 

            

7.15.1 System configurations   - B      - - B - 
7.15.2 Perform system manager 
functions 

  - 2b      - - 2b - 

8.   WEATHER RADAR 
TR:  FMH-11, AFMANS15-113, 15-
125, WSR-88D Operating 
Instructions, Radar QTP 

 

            

8.1.  Theory   A -      A B - - 
8.2.  WSR-88D system concepts   A -      A B - - 
8.3.  Radar products   A -      A B - - 
8.4.  Radar product interpretation  Q A -      A - - - 
8.5.  Operate Weather Radar 
Workstation (PUP, OPUP, UCP, MSCF) 

  1a       1a    

9.  SURFACE WEATHER 
OBSERVATIONS 

             

9.1.  Weather elements  
TR:  AFMAN 15-111, AFH 11-203, 
Cloud Types for Observers, T.O.s, 
Observing QTP 

 

            

9.1.1.  Sky conditions and cloud data 
(GMQ-34, OS-21, TMQ-53) 

  A -      A B - - 

9.1.2.  Visibility and runway visual 
range  (GMQ32, OS-21, TMQ-53) 

  A -      A B - - 
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1.  Tasks, Knowledge and Technical 
References 

2.  Core Tasks 
and QTPs 

3.  
Wartime 
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4.  OJT Task Certification 
Documentation 

5.  Proficiency Codes  (used to indicate 
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Core 
Task 
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Date 

Trainee 
Initials 

Trainer 
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Initials 

I 
S 
C 

C 
D 
C 

C 
W 
T 
O 

Crafts-
man 

Course 
9.1.3.  Present weather and 
obstructions to vision 
 (OS-21,TMQ-53) 

 
 A -      A B - - 

9.1.4.  Wind characteristics (GMQ-
11/20, FMQ-13, OS-21, TMQ-53) 

  A -      A B - - 

9.1.5.  Barometric pressure (ML-658 
GM, ML-102, CP402/UM, OS-21, 
TMQ-53) 

 
 A -      A B - - 

9.1.6.  Temperature and dew point 
(FMQ-8, ML-24, ML-429/UM, OS-
21, TMQ-53) 

 
 A -      A B - - 

9.1.7.  Precipitation rate and amount 
(ML-17, ML-75, OS-21, TMQ-53) 

  A -      A B - - 

9.2.  Observe and evaluate weather 
elements 
TR:  AFMAN 15-111, Cloud Types 
for Observers, T.O.s, Observing QTP 

 

            

9.2.1.  Sky conditions and cloud data 
(GMQ-34, OS-21, TMQ-53) 

 Q - 2b      - - 2b - 

9.2.2.  Visibility and runway visual 
range (GMQ-32, OS-21, TMQ-53 

 Q - 2b      - - 2b - 

9.2.3.  Present weather and 
obstructions to vision 
(OS-21, TMQ-53) 

 
Q - 2b      - - 2b - 

9.2.4.  Wind Characteristics  (GMQ-
11/20, FMQ-13, OS-21, TMQ-53) 

 Q - 2b      - - 2b - 

9.2.5. Barometric pressure 
(ML-658GM, ML-102, CP402/UM, 
OS-21, TMQ-53) 

 
Q - 2b      - - 2b - 

9.2.6.  Temperature and dew point 
(FMQ-8, ML-24, ML-429/UM, OS-
21, TMQ-53) 

 
Q - 2b      - - 2b - 

9.2.7.  Precipitation rate and amount 
(ML-17, ML-75, OS-21, TMQ-53) 

 Q - 2b      - - 2b - 

9.3.  Record summary of day data 
TR:  AFMAN 15-111 

             

9.3.1.  24-hour operations  Q - 2b      - - 2b - 
9.3.2.  Limited-duty operations  Q - 2b      - - 2b - 
9.4.  Perform Cooperative Weather 
Watch (CWW)  TR:  AFMAN 15-111,  
AFMAN 15-135 

 
 - -      - - - - 

9.5.  Perform aircraft/launch mishap 
procedures TR:  AFMAN 15-111,  
AFMAN 15-113, AFMAN 15-129, 
AFMAN 15-135 

 

 - -      - - - - 

9.6.  Augment automated surface 
observations  TR:  AFMAN 15-111 , 
AFMAN 15-128, AFMAN 15-129,  
AFMAN 15-135 

 

 - -      - - - - 

10. WEATHER CODES              
10.1.  Encode  
TR:  AFMAN 15-111, 15-113, 15-
124, 15-135, AFM 105-4/FM 34-81, 
AFVAs 15-126, 105-5, 15-117, 105-6, 
105-10, AWS/TR  79/006, Observing 
QTP, PMSV QTP,  

 

            

10.1.1.  METAR observations  Q - 2b      - - 2b - 
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C 
D 
C 

C 
W 
T 
O 

Crafts-
man 

Course 
10.1.2.  Pilot Reports (PIREPs)  

* Q 2b -      2b - - - 

10.1.3.  Air Reports (AIREPs)   - -      - - - - 
10.1.4.  Weather forecasts              
10.1.4.1.  Terminal Aerodrome 
Forecast (TAF) 

 
* Q 2b -      2b - - - 

10.1.4.2.  Other than TAF   - -      - - - - 
10.1.5.  Earthquake information   - -      - - - - 
10.1.6.  Radar observations   - -      - - - - 
10.1.7.  Target Weather Information 
(TARWI) 

  - -      - - - - 

10.1.8.  Chemical downwind messages   - 2b      - - 2b - 
10.2.  Decode  
TR:  AFMAN 15-111, 15-113, 15-
124, AFM 105-4/FM 34-81, AFVAs 
15-126, 105-5, 15-117, 105-6, 105-10, 
AWS/TR  79/006, Observing QTP, 
PMSV QTP, Forecast Models QTP 

 

            

10.2.1. METAR observations * Q 2b -      2b - - - 
10.2.2.  PIREPs  

* Q 2b -      2b - - - 

10.2.3.  AIREPS   - -      - - - - 
10.2.4.  Weather forecasts              
10.2.4.1. Terminal Aerodrome 
Forecasts (TAF) 

 
* Q 2b -      2b - - - 

10.2.4.2.  Other than TAF   - -      - - - - 
10.2.5.  RAREPs   - -      - - - - 
10.2.6.  TARWI   - -      - - - - 
10.2.7.  Chemical downwind messages   - 2b      - - 2b - 
10.2.8.  Numerical forecast products  Q b -      b - - - 
10.2.9.  FALOP observations   - -      - - - - 
10.2.10.  Land synoptic observations   1b -      1b - - - 
10.2.11.  Ship synoptic observations   1b -      1b - - - 
10.2.12.  Rawinsonde reports   b -      b - - - 
10.2.13.    Space Environment 
Bulletins  TR:  AFCAT 15-152, 
AFMAN 15-162 

 
 - 2b      - A 2b - 

10.2.14.  Effective Downwind 
Messages 

  - -      - - - - 

11.  CLIMATOLOGY              
11.1.  Descriptive regional 
climatology TR:  AFWA/TN-98/002  

  B -      B B - - 

11.2.  Climatology aids  
TR:  USAFETAC TN 94-001, 7WW, 
FM 90/002, AWS/TN-97/001, 
AFWA/TN 98-002, Climatology QTP 
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I 
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C 
D 
C 

C 
W 
T 
O 

Crafts-
man 

Course 
11.2.1.  Prepare  Q - -      - A - - 
11.2.2.  Extract  Q 2b 2b      2b - 2b - 
12.  STRUCTURE AND 
PROPERTIES OF THE 
ATMOSPHERE 

 

            

12.1.  Physics  TR:  AFH 11-203, V1, 
Meteorology Today 7th ed. 

             

12.1.1.  Heat transfer   B -      B - - - 
12.1.2.  Atmospheric physics   B -      B - - - 
12.1.3.  Atmospheric effects on 
electro-optical systems 

  A C      A B C - 

12.2.  General circulation 
TR:  AFWA/TN-98/002, AFH 11-203 
V1, Tropical QTP 

 
Q B -      B B - - 

12.3.  Composition  
TR:  3WW FM 90/003, AFH 11-203 V1 

  B -      B - - - 

12.4.  Winds  
TR:  AFWA/TN-98/002, AFH 11-203 
V1, Tropical QTP, Forecasting 
Weather Elements QTP, Analysis & 
Prognosis QTP 

 

 B -      B B - - 

12.5.  Pressure systems 
TR: AFWA/TN-98/002, AFH 11-203 
V1, Analysis & Prognosis QTP 

 
 B -      B B - - 

12.6.  Frontal systems 
TR: AFWA/TN-98/002, AFH 11-203 
V1, Analysis & Prognosis QTP, 
Limited Data Forecasting QTP 

 

 B -      B B - - 

12.7.  Jet streams 
TR:  WRTA 93-03, AFWA/TN-
98/002, AFH 11-203 V1, Analysis & 
Prognosis QTP 

 

 B -      B B - - 

12.8.  Turbulence  TR:  AFWA/TN-
98/002, AFH 11-203 V1, Forecasting 
Weather Elements QTP 

 
 B -      B B - - 

12.9.  Vorticity  
TR: AFWA/TN-98/002, 3WW FM 
90/003, Tropical QTP, Analysis & 
Prognosis QTP 

 

 B -      B - - - 

12.10.  Advection  
TR: AFWA/TN-98/002, 3WW FM 
90/003, Analysis & Prognosis QTP 

 
 B -      B - - - 

12.11.  Cloud physics  TR: 
AFWA/TN-98/002, AFH 11-203 V1 

  B -      B B - - 

12.12.  Severe weather phenomena 
TR:  AFWA/TN-98/002, AWS/TR 90/001, 
AFH 11-203 V1, Convective QTP, 
Forecasting Weather Elements QTP 

 
            

12.12.1.  Convective   B -      B B - - 
12.12.2.  Non-convective   B -      B B - - 
12.13.  Tropical weather  
TR:  AWS/TR-95/001, TropicalTIPs, 
PacTIPs, 1WW TN 90/001, Tropical 
QTP, Limited Data Forecasting QTP 

 

 B -      B B - - 
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I 
S 
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C 
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C 

C 
W 
T 
O 

Crafts-
man 

Course 
12.14.  Icing 
TR:  AFWA/TN-98/002, AWS/TR 
80/001, AFH 11-203 V1, Forecasting 
Weather Elements QTP 

 

 B -      B B - - 

12.15.  Air masses 
TR:  AFWA/TN-98/002, MetTIPs, 
EuroTIPs, TropicalTIPs, PacTIPs,  
AFH 11-203 V1 

 

  
           

12.15.1.  Types/source regions   B -      B B - - 
12.15.2.  Modification mechanisms   B -      B B - - 
13.  ANALYSIS AND PROGNOSIS              
13.1.  Air mass soundings evaluation 
TR:  AWS/TR 79/006, AFWA/TN-
98/002, Analysis & Prognosis QTP, 
Limited Data Forecasting QTP, Radar 
QTP, Shew-T Analysis QTP 

 

 B -      B - - - 

13.2.  Forecast soundings  
TR:  AWS/TR 79/006, AFWA/TN-
98/002, AWS FM 600/008, Analysis 
& Prognosis QTP, Limited Data 
Forecasting QTP, Radar QTP, Skew-T 
Analysis QTP 

 

  
           

13.2.1.  Evaluation  Q B -      B - - - 
13.2.2.  Construct  Q - -      - - - - 
13.3.  Vertical Consistency (Stacking 
of Meteorological Features)   
TR:  AFWA/TN-98/002, Analysis & 
Prognosis QTP 

 

            

13.3.1.  Evaluation  Q B -      B - - - 
13.3.2.  Analyze  

* Q - -      - - - - 

13.4.  Satellite imagery 
TR:  AFMAN 15-129,  AFMAN 15-
135, Chap 13, GOES Users Guide, 
SSM/I Interpretation Guide, 3WW TN 
81/001, 3WW/FM 83/004, 1WW TN 
84/001, AWS/TR 79/006, 200,  
95/001, AWS TR 212, AWS TR 76-
264, AWS TR 79/003, AWS TR 185, 
AWS TN 88/001, WRTA 80-15, 
MetSat QTP, Limited Data 
Forecasting QTP, Tropical QTP 

 

            

13.4.1.  Types of meteorological 
satellite (GOES, Polar Orbiter) 

 Q B -      B - - - 

13.4.2.  Meteorological and non-
meteorological features 

             

13.4.2.1.  Evaluation   B -      B - - - 
13.4.2.2.  Analyze  

* Q 1a -      1a - - - 

13.4.3.  Microwave products   B -      B - - - 
13.4.4.  Relationships of data to 
meteorological events 

  B -      B - - - 

13.4.5.  Depict wind flow  
* Q 2b -      2b - - - 
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C 
W 
T 
O 

Crafts-
man 

Course 
13.5.  Surface weather features 
TR:  AFWA/TN 98-002, Analysis & 
Prognosis QTP 

 
            

13.5.1.  Prognosis  Q B -      B - - - 
13.5.2.  Prepare prognostic charts  Q - -      - - - - 
13.6.  Upper-air weather features 
TR:  WRTA 81-14, AFWA/TN 98-
002, Analysis & Prognosis QTP 

 
  

           

13.6.1.  Prognosis  Q B -      B - - - 
13.6.2.  Prepare prognostic charts  Q - -      - - - - 
13.7.  Analyze surface features 
TR:  3 WW TN 76-1, AFWA/TN 98-
002, 5WW FM 89/001, Analysis & 
Prognosis QTP 

 
* Q 2b -      2b - - - 

13.8.  Analyze upper-air features 
TR:  AWS FM 82/007, CRTA 91-19, 
AFWA/TN 98-002, Analysis & 
Prognosis QTP 

 
* Q 2b -      2b - - - 

13.9.  Analyze thickness features 
TR:  AFWA/TN 98-002, Analysis & 
Prognosis QTP 

 
* Q 2b -      2b - - - 

13.10.  Perform streamline analysis 
TR:  7WW FM 90/007, Analysis & 
Prognosis QTP 

 
* Q 2b -      2b - - - 

13.11.  Interpret numerical weather 
prediction products  TR:  AFWA/TN 
98-002, Forecast Models QTP 

 
            

13.11.1.  Text  
* Q 1b -      1b - - - 

13.11.2.  Fine-scale model 
visualization 

 
* Q 2b -      2b - - - 

13.12.  Reanalyze computer products 
TR:  WRTA 93-21, Analysis & 
Prognosis QTP 

 
            

13.12.1.  Surface  
* Q 2b -      2b - - - 

13.12.2.  Upper air  
* Q 2b -      2b - - - 

13.13.  Analyze Severe Weather 
Parameters   TR:  AWS FM 600/009, 
92/002, AWS/FM 600/002 and 600/3, 
5WW FM 89/001, AFWA/TN 98-002, 
Convective QTP, Analysis & 
Prognosis QTP, Forecasting Weather 
Elements QTP 

 

            

13.13.1.  Convective * 
 Q 2b -      2b - - - 

13.13.2.  Non-convective * Q 2b -      2b - - - 
13.14.  Verify numerical models  
TR:  WRTA 93-21, AWS FM 79/007, 
CRTA 96-06, Forecast Models QTP 

 
Q - -      - - - - 

13.15.  Evaluate weather cross section 
products  TR: CRTA 79-7, AWS TN 
87/002, AFWA/TN 98-002, Analysis 
& Prognosis QTP, Forecast Models 
QTP, Radar QTP, Skew-T QTP 

 
 
* Q 2b -      2b - - - 
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D 
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C 
W 
T 
O 

Crafts-
man 

Course 
13.16.  Initialize numerical models 
TR:  WRTA 93-21, AWS FM 79/007, 
CRTA 96-06, Forecast Models QTP 

 
Q 1a -      - - - - 

13.17.  Evaluate combat aircraft 
reports, such as TARWI 
TR:  AFMAN 15-124 

 
 - -      - - - - 

13.18.  Prepare nephanalysis charts 
TR:  AFWA/TN 98-002, Analysis & 
Prognosis QTP 

 
Q - -      - - - - 

13.19.  Identify radar features 
TR:  FMH 11, Radar QTP 

 
* Q 2b -      2b - - - 

13.20.  Evaluate wind profiler data 
TR: AFWA/TN 98-002, Radar QTP, 
Check It Out 96-01 

 
Q - -      - - - - 

13.21.  Produce meteorologically 
sound description of atmosphere 
TR:  Weather Briefings QTP 

 
Q - -      - - - - 

13.22.  Produce meteorologically 
sound description of the predicted 
state of the atmosphere 
TR:  Weather Briefings QTP 

 

Q - -      - - - - 

14.  FORECASTING AND 
METEOROLOGICAL WATCH 

             

14.1.  Forecast weather elements using 
limited data  TR:  AWS FM 300 
Series, AWS/TR-95/001, AFWA/TN-
98/002, Limited Data Forecasting QTP 

 

Q - -      - - - - 

14.2.  Tailored mission products   
TR: AFMAN 15-129, AFMAN 15-
135 

 
            

14.2.1.  Ground operations  Q - B      - - B - 
14.2.2.  Air operations  Q - B      - - B - 
14.2.3.  Amphibious operations   - B      - - B - 
14.3.  Forecast weather elements 
TR:  AFMAN 15-129,  AFMAN 15-
135, AFWA/TN-98/002, AWS/TR 
79/005, 79/006, 80/001, AWS/TN-
88/001, NWS Forecaster Handbook 
No. 1, Forecasting Weather Elements 
QTP, Convective QTP, Analysis & 
Prognosis QTP, Synoptic QTP, 
Tropical QTP 

 

            

14.3.1.  Synoptic Scale  
* Q 2b -      2b B - - 

14.3.2.  Mesoscale  
* Q 2b -      2b B - - 

14.3.3.  Severe Convective Weather  
* Q 2b -      2b B - - 

14.3.4.  Severe Non-convective 
Weather 

 
* Q 2b -      2b B - - 

14.4.  Prepare forecast products 
(physical and mental processes) 
TR:  AFMAN 15-124, AFMAN 15-
129, AFMAN 15-135, Weather 
Briefings QTP, AFWA/TN-98/002 

 

            

14.4.1.  TAF * Q 1b -      1b - - - 
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C 
D 
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C 
W 
T 
O 

Crafts-
man 

Course 
14.4.2.  Airfield Forecast (not TAF)  

* Q - -      - - - - 

14.4.3.  Route forecast  
* Q 1b -      1b - - - 

14.4.4.  Range/area forecast  
* Q 1b -      1b - - - 

14.4.5.  Weather warning  
* Q 1b -      1b - - - 

14.4.6.  Weather advisory  
* Q 1b -      1b - - - 

14.4.7.  Weather watch  
* Q 1b -      1b - - - 

14.4.8.  Media forecast   - -      - - - - 
14.4.9.  Test operations forecast   - -      - - - - 
14.4.10.  Forecast discussion bulletin   1b -      1b - - - 
14.4.11.  Sea-state forecast   - -      - - - - 
14.4.12.  Hurricane or typhoon 
position report 

  - -      - - - - 

14.4.13.  Target forecast  
* Q - 2b      - - 2b - 

14.4.14.  Forecast amendment   - -      - - - - 
14.5.  Mission Execution Forecast 
Process (MEFP) AFMAN 15-129, 
AFMAN 15-135 

 
 - C      - - C - 

14.6. Forecast Tropical Weather 
TR:  Tropical QTP,  AWS/TR-95/001 

 Q 1a -      1a - - - 

14.7. Microscale Meteorological and 
Geographical interactions 

 - - -      - - - - 

14.8. Military Decision-making 
process 

 - - -      - B - - 

14.9.  Operational tactics  - - -      - B - - 
14.10. Obtain light data 
(computerized)   TR:  Software TOs 

  - -      - - - - 

14.11.  Apply meteorological watch 
techniques to update forecast products 
TR:  AFMAN 15-125, MetTIPs, 
MetSat QTP, Radar QTP, Analysis & 
Prognosis QTP 

 
 
* Q 2b -      2b B - - 

14.12.  Produce Tactical Decision 
Aids  TR:  AWS/TN 87/001, 87/003, 
AFH 11-203,Vol 1 

 
            

14.12.1.  Electro Optical (TAWS)  Q - 2b      - - 2b - 
14.12.2.  Integrated Weather Effects 
Decision Aids  (IWEDA, WEW) 

 Q - a      - - a - 

14.13.  Calculate toxic corridors 
TR: Operators Manual, AWS TR 
80/003, AWS FM 82/013, 
Aerographer's Mate, Vol 2, 1989 

 

            

14.13.1.  Computerized Calculations   - -      - - - - 
14.13.2.  Manual method   - -      - - - - 
14.14.  Apply forecasting techniques   - -      - - - - 
14.15.  Basic flight rules 
TR: AFI 11-206, FAR 91, AR 95-1 

  - -      - - - - 
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C 
W 
T 
O 

Crafts-
man 

Course 
14.16. Target Acquisition Systems   - B      - - B - 
14.17.  Precision Guided Munitions 
Operation 

  - B      - - B - 

15.  PREPARE and PRESENT 
WEATHER BRIEFINGS  TR: AFI 
11-202V3, AFMAN 15-125, AR 95-1, 
Weather Briefings QTP 

 

            

15.1.  Flight  
* 
 

Q 1b -      1b - - - 

15.2.  Shift change  
* Q 1b -      1b - - - 

15.3.  Staff  Q - -      - - - 2b 
15.4.  Mission  

* Q - 2b      - - 2b - 

16. OCEANOGRAPHY 
/HYDROLOGY  TR:  Oceanography, 
M. Grant Gross, Merrill Publishing 
Company; Reference Pub 33, Fleet 
Oceanographic and Acoustic 
Reference Manual, Naval 
Oceanographic Office Stennis Space 
Center, Rev. Mar 89, Aerographers’ 
Mate, 1989, Oceanic and Riverine 
Applications QTP  

 

            

16.1.  Currents  Q B -      B - - - 
16.2.  Vertical motions  Q B -      B - - - 
16.3.  Waves and tides  Q B -      B - - - 
16.4.  Riverine (brown water)  Q B -      B - - - 
16.5.  Products  Q - -      - - - - 
16.6.  Apply data to Operations  Q - -      - - - - 
17.  REGIONAL ANALYSIS AND 
FORECAST PROCESS (RAFP) 

             

17.1.  Components of an effective 
regime forecast process 
TR:  7WW FM 82/005, AWS/TR-
97/001, AFWA/TN-98/002, Met Tips, 
Synoptic QTP, Weather Briefings 
QTP, Regimes QTP 

 

Q A -      A B - - 

17.2.  Development of an effective 
RAFP 
TR: 2WW FM 86/001, 86/009, 2WW 
TN 91/003, 7 WW FM 90/003, 90/004 

 

 - -      - - - B 

17.3.  Prepare forecast studies, 
reviews, and seminars 
TR:  2WW FM 86/007, 1WW FM 
81/002, 7WW FM 90/006, AFMAN 
15-129, AFMAN 15-135 

 

            

17.3.1.  Compile pertinent data   - -      - a - 2b 
17.3.2.  Construct event scenario   - -      - a - 2b 
17.3.3.  Conduct independent 
verification of the data 

 
 - -      - a - 2b 

17.3.4.  Present the results in a logical 
sequence leading to conclusions and 
lessons learned 

 
 - -      - a - 2b 
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C 
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Crafts-
man 

Course 
17.4.  Integrate product analyses into a 
time-efficient forecast process (such as 
TAF worksheets)   TR:   AFMAN 15-
129, AFMAN 15-135, AWS/TR-
97/001, 7WW FM 82/005  

 

 - -      - a - 2b 

17.5.  Apply basic statistical analysis 
to improve forecast techniques  
TR:   AFI 15-114, AWS/TN 81-001, 
AFGWC/TN-86/002, AFMAN 15-
129, AFMAN 15-135 

 

 - -      - - - 2b 

17.6.  Integrate customer requirements 
into the RAFP  TR:   AFMAN 15-129, 
AFMAN 15-135 

 
 - -      - - - 2b 

17.7.  Develop and update forecast 
reference program (such as TFRN)  
TR:   AFMAN 15-129, AFMAN 15-
135, 2WW FM 86/001, 86/009, 2WW 
TN 91/003, 7 WW FM 90/003, 90/004 

 

 - -      - - - b 

18.  AIR FORCE WEATHER 
TR: AFJI 15-157, AFMD 52, AFDD 
45, AFPD 15-1, AFI 15-118, 
AFWAMDs 5201, 5202, 5203, 5204,  
AFI 15-114,   AFI 15-128, AFMAN 
15-129, AFMAN 15-135, Forecast 
Models QTP, Climatology QTP 

 

            

18.1.  Mission and services provided              
18.1.1. Strategic 
 (HQ AFWA, AFCCC, JTWC) 

  - -      A - - B 

18.1.2.  Operational (OWS)   - -      A - - B 
18.1.3.  Tactical (CWT)   A -      A - - - 
18.2.  Support available from 
centralized facilities 

  - -      - - - - 

18.3.  Mission and services provided 
by other military services and civilian 
agencies (NWS, FNMOC, JMA, 
KMA, UKMO) 

 

 A -      A A - B 

18.4.  Concepts of Air Force Weather              
18.4.1.  Weather sensitivities 
(terrestrial and space) and impacts on 
military operations  TR: AFSPCPAM 
15-2 FM 34-81-1 AR 95-1, AFI 11-
206,JP 3-59, FAR 91,AFMAN 15-135 

 

 A A      A B A - 

18.4.2.  Doctrine of Meteorological 
and Oceanographic (METOC) 
Operations  

 
 - -      - B - - 

18.4.3.  Doctrine of Aerospace 
Weather Operations 

  - -      - B - - 

19.  COMBAT/FIELD SKILLS               
19.1. Conduct weather operations in a 
nuclear, biological, and chemical 
(NBC) environment 
TR:  STP 21-1-SMCT 

 

 - -      - - - - 
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19.2.  Tactical Weather Site  
TR:  AFMAN 15-111, FM 2-75, 5-
103, 20-3, 21-10, 21-26, 21-75, AFR 
64-4, STP 21-1, TO 35E5-1-101, 
T.O.s, Honda manual, AFR 64-4V1, 
AFP 64-5,  STP 21-1-SMCT 

 

            

19.2.1.  Select site   - B      - - B - 
19.2.2.  Create tactical visibility chart   - 2b      - - 2b - 
19.2.3.  Observe and encode tactical 
weather observations   
TR:  AFMAN 15-111 

 
 - 2b      - - 2b - 

19.2.4.  Perform camouflage 
techniques   

  - -      - - - - 

19.2.5  Assemble tents    - -      - - - - 
19.2.6.  Assemble/ maintain personal 
field gear (TA50 or A, B or C bag)  

  - -      - - - - 

19.2.7.  Operate generator   - -      - - - - 
19.2.8.  Field heaters              
19.2.8.1.  Set up   - -      - - - - 
19.2.8.2.  Operate   - -      - - - - 
 19.2.9.  Personal safety and hygiene   - -      - - - - 
 19.2.10.  Perform night movement    - -      - - - - 
19.2.11.  Perform light and noise 
discipline  

  - -      - - - - 

19.2.12.  Construct hasty fighting 
positions  

  - -      - - - - 

19.2.13.  Perform perimeter defense    - -      - - - - 
19.2.14. Perform movement under fire   - -      - - - - 
19.3.  Perform land navigation 
TR:  FM 21-26 

             

19.3.1.  Day   - -      - - - - 
19.3.2.  Night   - -      - - - - 
19.4.  Vehicle convoy operations 
TR:  FM 21-305 

  - -      - - - - 

19.5.  Provide mission tailored  
tactical forecast products  TR:  AFW 
CONOPS, AFMAN 15-135 

 
 - 2b      - - 2b - 

20.  SPACE ENVIRONMENT 
TR:  AFSPCPAM 15-2, USAFETAC/ 
TN-90/001, USAFETAC TN 91/006, 
AFMAN 15-135 

 

            

20.1.  Overview              
20.1.1.  Space environment   A -      A B - - 
20.1.2.  Solar  regions   A -      A B - - 
20.1.3.  Solar cycle and its effects on 
the space environment 

  A -      A B - - 

20.2.  Effects on operations   A C      A A C - 
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20.3.  Support  
TR:  AFCAT 15-152, Vol 5 

             

20.3.1.  AFW solar network   A -      A B - - 
20.3.2.  Selected routine and event 
products 

  A -      A B - - 

20.3.3.  Apply products to operations * 
 Q 1b 2b      1b - 2b - 

21.  METEOROLOGICAL 
SOUNDINGS 
TR:  FMH 3, AFMAN 15-112 

 
            

21.1.  Perform launch procedures   - -      - - - - 
21.2.  Take release surface 
observations 

  - -      - - - - 

21.3.  Set up rawinsonde sets   - -      - - - - 
21.4.  Track PIBALs visually   - -      - - - - 
21.5.  Analyze PIBAL observations   - -      - - - - 
21.6.  Record PIBAL data   - -      - - - - 
21.7.  Calculate wind speeds and 
directions from PIBALs 

 
 - -      - - - - 
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